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ABSTRACT 
Car-free by choice or Carless by economic constraint? 
Evidence of Changing Characteristics in 20 Major US Cities. 
 
Amanda Wolfe 
Department of Urban and Regional Planning 
University of Illinois Urbana-Champaign 
 
To understand the connections between the built environment and travel, we should 
examine how different travel behaviors change over time. Whether a household owns a 
car or not is one indicator that can show long-term changes in travel behavior. 
Historically, the percent of households without a car in the US has been declining as cars 
have become more affordable, and as cars have been the transportation option that 
provides the greatest freedom and accessibility to jobs and destinations. Until recently, 
increases in the proportion of households with no vehicles available corresponded to 
economic changes such as a recession as people could not afford to own cars. However, 
the percent of carless households has been declining at a slower rate across all 
urbanized areas and if we look at the trends in the top 20 urbanized areas in the United 
States we see the proportion of households without cars has remained relatively stable 
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at this aggregate level over time, but when we look at the individual cities we see some 
cases where there has been an increase in the proportion of households without cars by 
2015. When we look at the spatial distribution of carless households we see they are 
concentrated in the central city as the mobility of this group requires reasonable access 
to other modes like walking, bicycling, transit or ride sharing. The built environment and 
services in the central city allow for greater mobility. By examining the characteristics of 
these households in the central cities of the top 20 urbanized study area we see a shift 
of the type of households that do not own cars. Carless households are not 
homogenous, and they are changing over time. We see trends of people with higher 
education and income and younger generations not owning cars at higher percentages 
than ever before. Examining these trends at different scales: national, in major cities, in 
central cities, in specific, individual cities and at the scale of the individual can help us 
distinguish the trends in the types of households in different places who are forgoing 
car ownership and help us to tease out the groups which forgo ownership by choice as 
opposed to economic constraint. This descriptive analysis can guide further exploration 
of these trends especially in further analyzing what factors are “pulling” households 
choosing to not own cars to certain cities and built environments. The future of this 
research includes utilizing these findings to further explore the relationship of the many 
possible factors that are affecting the location choices of carless households including 
the built environment characteristics of diversity, design, density, distance to transit, and 
4 
 
destinations. Establishing a comprehensive picture of the characteristics of these groups 
over time is the first step. Next, understanding the impact of the built environment 
factors on their location choice can help guide planning practice for designing cities that 
support a car-free lifestyle. As people living in cities in the US forgo buying a car, 
choosing instead to utilize other modes for trips, planners should ensure equitable 
access for these households to reach amenities, jobs, and services without a car. Further 
research into both long-term indicators of travel behavior like car ownership and 
shorter-term factors like mode choice for work and nonwork trips should be studied to 
understand the needs and choices of car-free households living in different built 
environments. Finally, we can mitigate future consequences of further CO2 emissions by 
designing cities that prioritize walking, bicycling, and transit, over automobiles, as these 
alternative modes are crucial in improving the built environment, health, relieving 
congestion, reducing parking needs, and more.   
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CHAPTER I 
INTRODUCTION 
 
Urbanization and the Transportation Sector  
Contemporary urbanization is taking on an important role in mitigating climate change. 
More than 50% of the world population is living in urban areas, and this is projected to 
increase to almost 70% by 2050i. Moreover, by 2030, urban land cover is forecasted to 
increase to almost three times its extent from 2000 valuesii. Over the past 200 years, 
human activities, such as the burning of fossil fuels, have increased the atmospheric 
concentrations of CO2 by 40%. If CO2 production continues at its current rate, the 
emissions will warm up the planet by 2.6°C to 4.8°C by the end of this century. In the US, 
there are 3.8 million square miles of land, and only around 308.7 million people. And the 
US houses only 4.4% of the world’s population, yet it has emitted 22% of the total 
Greenhouse Gas Emissions and has the second highest per capita emissions in the 
world. The US transportation sector is producing 28% of total US GHG emissions. This 
has and will continue to have serious implications for human societies and the natural 
world if emissions are not reduced as ecosystems and cities might be permanently 
altered. Reducing CO2 emissions involves improving fuel efficiency, reducing carbon 
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content of fuel, and reducing VMT (Vehicle Miles Traveled). To reduce emissions in the 
US, there needs to be efforts on reducing VMT, not just improving fuel technologyiii.  
The land use transportation connection 
The strength of the land-use transportation connection and its effects on VMT and CO2 
emissions is a heavily researched topic among urban planners. If planners better 
understand this relationship, and how the land use and transportation systems affect 
each other, they can design a built environment that can affect people’s travel behavior 
and reduce VMT. For a comprehensive analysis of these factors, “the built environment, 
transportation network attributes, and demographic characteristics on residential choice 
and car ownership decisions” should be carefully controlled to distinguish between self-
sorting and behavioriv. The variables created to study these affects by Cervero and 
Kockelman in 1997v, and expanded upon by Ewing and Cerverovi in 2010 are known as 
the five Ds: density, diversity, design, destination accessibility, and distance to transit. 
These variables interact with each other in the built environment to affect travel 
behavior. If we hope to better understand the built environment’s relationship on travel 
behavior relationship, these variables should also be analyzed spatially.  
 
Car Ownership as an Indicator for Travel Behavior 
It is no secret that cities in the US have some of the most extreme levels of automobile 
dependence, expressed in car ownership levels, in the world, and that this dependence 
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strongly affects our land use, and that alternatively in places that have higher urban 
density we see lower automobile ownership ratesvii. Historically, increases in driving have 
had an almost direct relationship to increases in income and automobile ownershipviii, 
so, if Americans with higher incomes are choosing driving less, and if people in the US 
are voluntarily abandoning automobiles for other modes, this suggests that perhaps 
there are significant lifestyle changes and travel behavior choices happening in the US 
and that we might have passed “Peak Car”ix. Car ownership has been found to be a 
significant mediating indicator in the link between travel behavior and the built 
environment as the urban form affects car ownership, and car ownership then affects 
travel behaviorx. Also, the decision to own a car or not is a “medium-term” decision, it is 
affected by employment location and residential location and requires long-range 
considerations of availability of other modes and urban form and services that car-free 
households find attractive.  Studies show that car ownership represents the effects of 
the built environment on travel behavior without needing to look at other factorsxi, 
therefore making it a useful indicator for examining these effects of the built 
environment on travel behavior, although other studies show that only using car 
ownership as an indicator for behavior underestimates the effects of land use on 
behaviorxii.  Neighborhood characteristics impact travel behavior through their influence 
on car ownership and having a lively social environmentxiii and an urban form that has 
the ideal density, land-use mix, accessibility, street design, more people-centric 
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transportation strategies over auto-centric policies and socio-economic characteristics 
which allow for a household to be car-free by choice can reduce driving and car 
ownership. Yet, the connections between the built environment, car ownership, and 
travel behavior have not been studied extensively, it is important to analyze these trends 
of car ownership in the US and discover what aspects of a built environment impact car 
ownership most significantly, what individual characteristics indicate a household is car-
free by choice and where do planners need to focus to provide equitable accessibility 
for this kind of lifestyle. If we better understand how these various characteristics 
interact to affect this decision for households then planners will be better equipped to 
make educated decisions in regards investment and policy strategies surrounding 
transportation infrastructure and policies.   
 
The Importance of Millennials and Carlessness 
Also, the Millennial generation makes up the largest proportion of the population, so 
they will be of particular importance in shaping the nation’s future transportation trends 
and auto-mobile dependencyxiv. The connection between the Millennial generation and 
the shift in peak travel, plateauing over time, and reducing car ownership, is one current 
debate in planning. Although this plateau has also been linked to the Great Recession, 
the peak travel changes are not simply explained by the recession and many believe that 
this plateau we are seeing is in fact linked to the different behaviors seen in the 
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Millennial generation (born in 1980-2000). One theory behind the change in Millennials 
travel behavior is that they prefer to live in urban areas. Urban areas are often serviced 
by multiple modes and have better proximity to destinations, limiting the need to drive 
longer distances. Therefore, this young generation’s preference for urban life explains 
the decline in automobile usexv. The millennial generation has exhibited different travel 
behavior trends than previous generations, they are “living with their parents longer, 
obtaining drivers licenses at older ages, postponing marriage and procreation, and 
substituting travel for work and socializing with telecommuting and social media.” There 
is a debate however, that these changes may be simply a delay in life events due to the 
Great Recession, and not a long-term lifestyle preference changexvi. The hesitation in 
changing planning policy to better support alternative modes based off tis generations 
unique preferences is that it is difficult to prove that this group will not see a spike in car 
ownership and usage later in life. There is evidence that older peers in the housing 
market blocked Millennials and that when this is no longer the case, more housing 
options might reverse the trends in unique preferencesxvii. However, studies are being 
done to attempt to clarify this debate. In the study by Laitian Zhong and Bumsoo Lee, 
they found that Millennial specific impacts such as changing location and mobility 
preferences were associated with about 15% to 32% of young adults’ car ownership 
reduction between 2002 and 2014, and that they seemed to be maintaining their 
lifestyles even after the economy has recovered from the Great Recessionxviii. 
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Interestingly, although there has been this mobility change and decline in automobile 
use, there has not been a subsequent significant increase in alternative modes. More 
research should be done to determine where there might be barriers to using other 
modes. In the millennial generation, 14% of travelers are now carless. Carless 
households have limited mobility in comparison to those with access to a car, as they 
can only travel by transit, walking, bicycle, or rideshare, this means that their ability to 
travel is closely linked to the built environment in which they live. It is important to 
consider the accessibility of these groups, especially if the recent trend is that these 
carless households are becoming a choice for millennials, and not simply an economic 
limitation. If young adults consider neighborhood choice based off their choice to 
remain carless, then this would have significant impacts on spatial patterns and planning 
to ensure equitable accessibility for carless households. Planning for alternative modes 
of transportation in cities: biking, walking, ride-share, or transit, is an opportunity to 
reduce our emissions and adapt the future urban forms for healthier, resilient, 
connected, and less congested cities. It is important to better understand how people 
are already working, living, and traveling without cars in the US over time, to better 
understand the potential neighborhood characteristics that support the use of other 
modes of travel. 
 
Study Region Choice 
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Since lower levels of automobile ownership are seen in areas with dense urban form, 
and we know that the majority of no car households live in cities, they provide a 
reasonable study area to examine the effects of the built environment through Ewing 
and Cervero’s 5 Ds: density, design, diversity, distances to transit and destinations and 
the relationship to car ownership of households. In rural areas and suburban areas often, 
there are too many obstacles that make forgoing owning a car unrealistic and difficult, 
since this type development is auto-centric as opposed to multimodal cities, and any 
households that are car-less in these areas are most often car-less by economic 
constraint. Also, larger cities have more data available for analysis and contain much of 
the nation’s carless population, making a study of the largest metropolitan areas in the 
nation crucial to understanding them. This leads to choosing the top 20 largest 
metropolitan areas as my main scale of this analysis. If you refer to the map of the 
regions and cities selected, there are 5 cities chosen from each region (Figure 1). Also, 
relatively few studies have investigated the spatial patterns and socioeconomic factors 
of car ownership simultaneously within a large geographic scale over time. By examining 
the socio-economic factors in this analysis and built environment factors in future 
analysis at this scale we can contribute to the understanding of these links in different 
types of built environments and see which socio-economic and urban form factors are 
more significant in indicating car ownership choice. 
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Figure 1: US Regions and Top 20 Urbanized Areas 
 
 
 
 
 
 
 
 
 
 
13 
 
CHAPTER II 
RESEARCH DESIGN 
The primary research questions driving this Capstone Project are what are the 
characteristics of Carless individuals in the US: who are these carless individuals, where 
do they live; and are they changing over time? Exploring this question can establish a 
starting point from which to explore the larger question of what factors of the built 
environment affect the location choices of car-free households and their travel 
behaviors. To answer the first part of these questions I collected data from National 
Census, American Community Survey and Integrated Public Use Microdata Series 
(IPUMS) USA data. I looked at the number of households with no vehicle available over 
time in comparison to the total number of households. I looked at the aggregate trends 
for the entire US, all cities, the urbanized areas of the top 20 largest cities, the central 
cities of the top 20 largest cities, and individual cities for the census years 1990, 2000, 
2010, and the ACS years 2005-2016. I also utilized IPUMS data in order to study the 
characteristics of these carless households, for the 1990 5% State sample, 2000 5% State 
sample, 2010 ACS, and 2015 ACS.  I analyzed trends for household heads with no 
vehicles available, and weighted the data using the HHWT variable from IPUMS. Since 
“vehicles available” is a household level statistic, it is important to only look at one 
member per household to avoid over-counting the number of people without cars, 
however this method does exclude people that might be living with roommates that are 
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not related and each do not own cars. This might undercount numbers, especially for 
younger people who often live with roommates. The characteristics looked at for this 
study were socio-economic characteristics of carless households. Important variables 
considered were age, educational attainment, household income, marriage status, sex, 
and number of children. To aggregate this individual level data for different scales I 
divided the continuous variables into categorical ones, summing the total households in 
each “group” or categorical variable and the total “no vehicles available” households for 
each variable to get the proportion for each characteristic. I aggregated and analyzed 
data first for the entire nation for the years. Next, I did the same for all urban areas using 
the URBAN variable in 1990 and METRO variable in 2000-2015 in IPUMS which signifies 
if a PUMA was in an urban area or not. Then, I selected the pumas which most closely 
aligned with the urbanized area boundary of each of the 20 cities in my study area for 
each year, trying to keep the area as consistent over time as possible. After aggregating 
the statistics for each individual puma for the nation I joined the data to the puma 
boundary shapefiles which corresponded to each IPUMS USA dataset. 1990 5% state 
boundaries for 1990 IPUMS USA data, 2000 for both the years 2000 and 2010 IPUMS 
USA datasets, since the 2010 boundaries were not used until later, and finally the 2010 
boundaries for the 2015 datasets. I removed the data for areas outside my study region 
of the top 20 largest urbanized area boundaries and analyzed the characteristics for 
these. Next, I selected the pumas that in each year had their centroids in the central city 
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of each of the cities and analyzed aggregate information for only these pumas in the 
central cities over time. Lastly, I analyzed all the pumas within each individual city over 
time aggregating the pumas to the city level to compare trends by city. Gathering and 
comparing this data over the entire US, all cities, the top 20 largest US cities and their 
central cities, and the 20 individual cities over time can provide useful insight into the 
characteristics of these groups, and where to focus further research of carless 
households, especially to see what cities have a higher proportion of households 
choosing a car-free lifestyle. By researching this group at these various scales over time 
it can contextualize the demographic factors that make a no car household car-free vs 
carless and guide the future analysis of where these car-free households live: which 
cities, where do they choose to live within the city, what about certain built 
environments “pull” car-free households to a certain location, and what do these 
findings mean for planners?  
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CHAPTER III 
RESULTS 
Carless Households Over Time in the US 
Overall National and City Trends 
Since 1990 the percentage of “carless” households across the US had been steadily 
declining, as a developed and auto-centric country, this was an expected result as cars 
are the prioritized mode of transportation and they became more affordable and 
necessary as more people live far from public transit. Also, after the economic 
downtown in 2008 we see the percentage of carless households increased and 
decreased again following the recovery of the economy (Figure 2). If we look closely at 
the more recent years, however, the total US when compared to all cities we are 
beginning to see that by 2016, the cities are decreasing less quickly than the US overall 
(Figure 3). As carless households have mobility constraints determined by the availability 
of transit, walking, bicycling or ride-share, we recognize why they make up a higher 
proportion of the population found in the cities than entire US. The greater accessibility 
and mobility provided by cities, makes the urbanized area level of analysis especially 
useful for studying these households, especially in determining if the percentage of 
households choosing to remain carless has increased, as opposed to those who remain 
carless by economic necessity.  
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Figure 2: US Percent Carless Households 1990-2016 
 
Figure 3: MSA vs US Carless Households 2005-2016 
 
Trends in top 20 largest Urbanized Areas  
When we look towards the top 20 urbanized areas (Figure 4) and their central cities 
(Figure 5) we see high percentages of carless households that appear to remain 
relatively consistent over time, not quite following the trend for the entire US as they 
have seen a smaller and more gradual decrease in each region. In central cities, the 
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northeast remained consistent over time, the Midwest and South showed a decreasing 
trend, and the West shows an increase in 2000, then gradual decrease by 2015 (Figure 
5). If we look to specific cities by region, we can see some more specific and different 
trends. In the South (Figure 6), we mainly see a decrease over time in the percent of 
households without cars, although in most cities this trend has stabilized some by 2015, 
and even reversed in Dallas increasing slightly from 2010 to 2015. In the Midwest cities 
(Figure 7), we see pretty similar trends to the South until 2010, where we actually see the 
shift from the percent of carless households decreasing overall to slightly increasing by 
2015 in each of the 5 cities except in Minneapolis which continued to decrease. In the 
West (Figure 8), cities vary more so than the South and Midwest. In San Francisco we 
have consistently high percent of households that are carless over time, decreasing from 
1990-2000, increasing from 2000-2010, then decreasing again into 2015, all within the 
range of 15 - 16% of households that are carless. Seattle, similar to San Francisco 
remained consistent overtime, however at a lower overall percent of around 8%. In Los 
Angeles, however, we see a peak of the percentage of carless households in 2000 at 
around 12% then decreasing to almost 8% by 2015. We see similar trends in San Diego 
as well, with a decrease in the percent of carless households from 8% in 2000 to 6% in 
2010, staying around 6% into 2015. Phoenix hovers right around 7% for the entire time 
frame. In the Northeast (Figure 9), New York City has the highest percent of households 
that are carless maintaining around 33 %. The next highest is Philadelphia which 
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remained mostly stable around 17% - 18% until 2010 then decreased to around 14% by 
2015. Baltimore decreased pretty consistently over time from about 15% of households 
to around 10% by 2015. Boston remained around 14 – 15% and Washington DC did as 
well.  
 
Figure 4: Percent Carless Households by Region for all UAs in the Study Region 
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Figure 5: Percent Carless Households by Region for all Central City PUMAS from UAs in 
the Study Region 
 
Figure 6: Percent of Households that are Carless by city in the Midwest
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Figure 7: Percent of Households that are Carless by city in the Northeast 
 
Figure 8: Percent of Households that are Carless by city in the South
 
Figure 9: Percent of Households that are Carless by city in the West 
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Distribution of Carless Households in the Central Cities 
Next, I looked at this data of the percent carless households at the census tract level 
geographically for each of these cities over time, for the years 1990, 2000, 2010, and 
2015 for the 2015 CBSA boundary area. The trends over time of where carless 
households are located within the city remain pretty consistent spatially over time. I also 
analyzed these trends at the scale of this study which is PUMA boundaries and found 
the distributions to be similar. The first important trend is the areas with the higher 
percent carless households at 50% or higher are in each of the city centers, with less 
households remaining carless outside the downtown areas. Looking at each of the 
metropolitan statistical areas over time by city and region there are similar trends across 
different types of metropolitan areas, and without looking at the other urban form 
variables there are not any obvious differences between cities or regions. After looking 
at these maps and the aggregate urbanized area and central city data, I believe it would 
be useful to look in more detail at carless households housing choice and determine if 
the people who are choosing to be carless are choosing to live in neighborhoods with 
greater transit accessibility or good walkability and if they have different travel behaviors 
than those who own cars or those who live outside the city centers, and this will be 
analyzed in the future extension of this analysis.  
23 
 
 
Figure 10: Midwest: St Louis Spatial Distribution of Carless Households in 2015 by 
Census Tract and by PUMA 
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Figure 11: Northeast: Washington DC Spatial Distribution of Carless Households in 2015 
by Census Tract and by PUMA 
 
Figure 12: South: Miami Spatial Distribution of Carless Households in 2015 by Census 
Tract and by PUMA 
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Figure 13: West: San Francisco Spatial Distribution of Carless Households in 2015 by 
Census Tract and by PUMA 
 
Characteristics of Carless Households at Different Scales 
The characteristics studied were age, median household income, education, number of 
children, sex, for all households in the entire US and cities. Included here are the results 
from looking only at cities, and the results for the entire US are included in the 
Appendix. Since this data is at the household head level, there are not many 15-19 
considered household heads, so it is unsurprising to find that the few who are do not 
own cars, as being this young they would likely face many financial burdens are likely 
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carless by necessity. Another group, the 65+ has a high percentage of carless members 
and this is likely because as we age we might lose the ability to drive. The interesting 
thing here is that 14% of 20-34 year old’s are carless by 2015, and this value has 
increased since 2010 (Figure 14). This indicates that more young people recently are 
forgoing purchasing cars, however, more detailed research needs to be completed on 
carless Millennials to determine if this is a change in lifestyle and preferences or a 
consequence of delayed life events and affects from the economic recession. For 
education, similarly we expect that with less education people bring in less income and 
are more likely to face financial burdens and be carless, interestingly though, across all 
education levels there has been increasing percentages of carless households recently 
(Figure 15). Again, as we can see with the median household income we expect to find 
people with lower incomes cannot afford cars, so the proportion of carless households 
in this group are higher, but even groups with higher incomes are declining much more 
slowly recently and even increasing in the MSAs (Figure 16). Households without 
children are more likely to be carless, when compared to those with children (Figure 17). 
When we look at the sex of carless household heads, there are overall more female 
carless, than male, however, the total amount of females considered as household heads 
more than doubled in this time frame, likely do to women earning more income and 
remaining single longer than in the past, so we are seeing the percentage who are 
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carless decreasing over time, but the actual number of carless females has remained 
about the same over time (Figure 18). They are also more likely to be unmarried (Figure  
 
Top 20 Urbanized Areas 
For the top 20 urbanized areas which make up the study region we can see trends of 
decrease across many subgroups, for example, we see the youngest populations (Ages 
20-24) remain around 20% carless decreasing slightly in 2015 (Figure 140. The percent 
carless with only a high school diploma has decreased some by 2015, while education 
levels of Bachelor’s degrees holders and Graduate degree holders remain stable under 
10% carless over time (Figure 15). For race and ethnicity we see the percent White, 
Hispanic or Black who are carless has generally decreased over time, while Asian has 
remained stable (Figure 16). We can see the lower income groups have had decreasing 
percent of households without cars over time, while we can begin to see some slight 
increase in middle and higher income groups without cars by 2015 (Figure 17). 
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Figure 14: Age        Figure 15: Education 
 
Figure 16: Race and Ethnicity     Figure 17: Household Income 
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Central Cities of Top 20 Urbanized Areas 
Since most of the Carless Households are located in the central cities in the top 20 
urbanized areas and this spatial pattern has remained consistent over time it is useful to 
examine the characteristics of carless households located in central cities over time. 
Interestingly, we can see there has been an increase in the proportion of car-free 
households in the youngest group (Figure 18), ages 20-24, starting at 35% increasing to 
40% over the study period, 1990-2015. We also see an increase in the other young 
group, ages 25-34 of 3% from about 27% to 30% by 2015. As we look to the education 
levels (Figure 19) of the household heads in the central cities of the study area we see 
those with higher education levels, bachelors and graduate degrees, experienced an 
increase as well. Those with bachelor’s degrees rose 7% from 17% in 1990 to 24% by 
2015. And graduate degree holders percent without a car began at 15% in 1990 and 
rose to 20% by 2015. On the other hand, those with only a high school diploma have 
remained relatively more consistent over time increasing 2%, from 32% inn 1990 to 34% 
by 2015. Lastly, if we look at the income groups of the central city (Figure 20) we see an 
increase in higher income groups who do not own a car, with households with incomes 
above 100,000 starting with 12% in 1990 increasing to 17% by 2015. We also see the 
next income 50,000 to 99,999 increase from 15% to 18% without cars by 2015. 
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Figure 18: Age 
 
Figure 19: Education 
 
Figure 20: Household Income 
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Individual Cities: Exploring characteristics of choice and economic constraint 
Next it is important to get an idea about these characteristics for individual cities to help 
identify characteristics and possible locations where carless households have changed 
over time. The change we can see at this scale is the top 20 urbanized cities start with 
populations that appear to be largely car-less by economic constraint in 1990. For some 
cities this trend appears to be continuing into 2015, while in some others there is a shift 
towards seeing increasing percent of households with higher incomes, education and 
younger groups that do not own cars. In these particular places this leads us to believe 
there might be more cases of Car-free households by choice, and this helps guide future 
research on travel behaviors in these places in relation to the built environment 
characteristics that affect them.  
Carless by Economic Constraint? 
To demonstrate the trends in the cities that appear to still mainly have households that 
are unable to afford a car, we can look to trends in St Louis as an example. If we look at 
the age distribution over time it’s decreasing over time for most groups and the young 
who are carless only make up around 6 – 12 % of those groups (Figure 21). Similarly 
when we look to education there is high percent of households with lower education 
levels that are carless, in fact those with high school diplomas has increased to 13% by 
2015 (Figure 22). Also groups with Bachelor’s degrees and Graduate degrees increased 
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slightly until 2010, then decreased again in 2015 with only around 3% of these groups 
not owning cars. Looking at household income the largest group was in 1990 and 
remains in 2015 as those with low incomes, and higher income groups have not seen 
much change in the percent who are carless (Figure 23). 
 
Figure 21: Age 
 
 
Figure 22: Education 
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Figure 23: Household Income 
Car-Free by Choice? 
To demonstrate the trends in the cities that appear to be changing, shifting from mainly 
households that are unable to afford a car, towards higher percentages of characteristics 
which suggest increasing amounts of car-free by choice groups we can look to trends in 
San Francisco as an example. For the age distribution we see the youngest group ages 
20-24 has increased from around 23 % in 1990 to around 34% in 2015. We also see 
increases in the young group, ages 25- 34 from around 13% in 1990 to around 17% by 
2015 (Figure 24). In education levels we see an increase in both Bachelor and Graduate 
degree holders, bachelors from around 9% to around 14% without cars, and graduate 
degree holders from around 6% - 8% (Figure 25). For income we see increases in both 
the upper middle class and upper class groups in San Francisco who are carless, and a 
decrease in both the lower class and lower middle class percentages (Figure 26).  
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Figure 24: Age 
 
Figure 25: Education 
 
Figure 26: Household Income 
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CHAPTER IV 
CONCLUSION 
Exploring the overall trends of carless households from 1990 to 2015, their distribution, 
and their socio-economic characteristics at different scales: nationwide, all cities, top 20 
urbanized areas, and top 20 urbanized area central cities, allows for a comprehensive 
look at what these households look like in the US and where and how these trends 
might be changing from early in the study period to now. In the entire US we saw a 
slowing down in the decreasing percentage of households who are carless over time. 
When we look at all cities in the US we see this trend begins to become even more 
defined. In the study region we saw similar trends, although it was a smaller and more 
gradual decrease over time in most regions. Individual cities by regions showed unique 
trends that were discussed in the results, generally in the South the percent of 
households that remain carless have been decreasing since 1990. In the Midwest this 
was also true, with the exception that it shifted and actually increased slightly in 2015. In 
the West the trends were less consistent with San Francisco and Seattle remaining 
steady over time and Los Angeles and San Diego mainly experiencing a decrease. In the 
Northeast, New York around 33%, and Boston and Washington DC around 14%. 
Baltimore decreased consistently and Philadelphia decreased towards the end of the 
time frame into 2015.  
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Furthermore, if we look to the characteristics of carless households we see changes 
happening to households, the type of people who have been carless at all scales have 
shifted over time in some specific cities and the central cities of the top 20 urbanized 
areas overall. After going through each city and the change in characteristics over time I 
organized what appear to be cities with mainly populations that are carless by economic 
constraint vs car-free by choice into a diagram (Figure 27). The ones that fall in the 
middle, or closer to the middle show less clear trends towards either carless by choice or 
by constraint. Using the characteristic information for each city this research can be 
expanded to compare individuals who are carless in each city to the urban form 
characteristics of that city. This descriptive analysis provides a comprehensive and useful 
picture of the trends of carless households over time in the US and opportunities for 
further research into the travel behaviors of these groups and how planners can 
consider less auto-centric policy for land use planning and transportation systems.   
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Figure 27: Visualizing approximations of Changing Characteristics in 2015 
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CHAPTER V 
DISCUSSION 
To further understand the needs and quality of carless households by choice, further 
research needs to be completed. For example, the characteristics of the carless 
households for the top 20 largest MSAs should be analyzed to determine if there are 
differences or similarities between these groups in different cities. Also, further research 
should work towards understanding the land use transportation connection for these 
groups, such as what elements (density, street connectivity, transit accessibility, 
walkability, proximity to amenities, etc.) contribute to housing location choice for these 
groups. It is important to also consider other characteristics not included in this paper, 
such as the housing type, travel time to work, mode of travel to work, poverty status, 
occupation, and more of these households. 
 
There should be further consideration of those who are carless by choice in planning, as 
they appear to have unique needs and it is important to work towards improving the 
accessibility for those who do not own cars. The trends studied in this paper indicate 
that the carless population is changing recently, especially with the percent of young 
carless households. When compared to other generations it seems that these groups 
might value proximity to activities and amenities, over car ownership for example or 
owning a house. The recent increase of ridesharing should be studied to understand if it 
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is servicing as a complement or supplement to car ownership or transit and how this 
effects people’s ability to remain carless.   
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